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A method and apparatus are disclosed for 
identifying molecular structures within a sample 
substance using a monolithic array of test sites 
formed on a substrate upon which the sample 
substance is applied. Each test site includes 
probes formed therein to bond with a 
predetermined target molecular structure or 
structures. A signal is applied to the test sites and 
certain electrical, mechanical and/or optical 
properties of the test sites are detected to 
determine which probes have bonded to an 
associated target molecular structure. 
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V D> C«* ») S i O, 7*/W/.50±Cjgft;**t3 (0 5 A) . 



?f«¥7-508831 (6) 

E©fr*s&{4#. m-©3 y>x/>jtfc:, &fc]©Bf&£ 

SIS AOfirffiatC^$<ifcg?Jffi«iStt. *£&g$n*c£<C«fc4± 

R^To««**ri2fimiS^m«b. fo-»o03 1 v — 1 vet 

fitt^ tt2 5 * d yffioCflDS 4*<Si,N«JB28©*fc:. 7* 
h 'J v^?7 .f-RtfglSlH*yx tr^-y^ctOJ&^Sn* (0 5 
B) . ^ 4 0 0 OACJJ^OS i O, B5 OA*. gffitiSdtl*: 

H FOftaSHr8««fflt>Tx,f-y^$n«ciu:<t PB«5 4' # 

##5*1* (05 C) . 

±fc«ktfT©SS2 IRC* 2 0 T i 2 6©tg«J8 (3 0 0 

A) ©»««**?*-/.£«£&< 2 0 0 0 A©fctt/ 9 v4W9 
(Au) *n-eft0fi*3 4i3. 89®Sii N< 7^*i 

2 8©«fflX*5?tt, Tffl©ttS2 0©7-r V #©«£&«> * £©tfffi 

*^777 4 -V<rt*9 t LTifLm&HS Jb&tfT©U 

S©IS!©> 9 - h©&£ £»«SttPJJfB££a*C £*<tfi*SC 

Sfc. tlttliv ?-yv hDNAl B*^*|1DNA 
i3«©fcttt:lttfLT> ElSI4>©tt8ft*&tf£II* AW** (04* 
£19) . iTonaiSjaiSIfllttx h DNA^ofii (XttiS 

DNA©U«Wx-<-**©i$fiCttT*ittti5<. cntC«fc*K U5t 
0 3 Rtf 0 5 C^jnUS7-< y*'©fi$ tt. 1 00 S^oV7 



y*'tt04 c*£*ifc$D< 2 5 * a y©W&tf 2Ho y©raBI£ 

06 A- 6 F©«iCft«>-yyxBiffi0i: % fA^{U2 

#ee*nKipg*> „ B©j**tt05 a-s Dtz^sHfcteiEeT&s. 

SiO, »50A<Si5ffi3 4 ±T«fiHf:L«)t»HS (06 A) . 
SiO, 7^itt 4 l ? f ^/iniCiCjl^ 25^ay®|gjrfl 
^ttWPB* 5>0|Sj£ft-P2 5 ^ o y«©0eJ 5 4 07 \* Zti 
8 (B6B). 7*MJV/774 -Rtf£fcflE4 f- y^i<|<J 

0. 5 5 * a yO&Z&i&mZKSZtlZjL *K G0» 5 4 *<jg«$n« 
. ft2 0 0 0 Afl>*'l'>'j3y74*A5l4«, ^itfCVDJC^O. 
S i 02 M 5 0 J:C0rfi$n* (06 C ) . DDSi© K^J ct ^iffiJt©7 
4^5 1 >«; a y 5 1 ©«3£&LT\ SJStt^^y 

x vf-y/ (06 D) fflSH. W. TiXttPi^ 

M^fe^ 4 ftttftC* 9, ^7-f>-yijr5 I' 2*1* (06 

E) . N i X& A u UtS 6 1 A^UfeiSSS 1 ' ±*CjgtJ« 

/ v + tcj: 0 (0 6P) . 06CRCF6HU:. ^*06E& 

If 6 FCftfc*3£fc0fTt>*. 06 CtC«V>TtX7-X fgfliCfflti. C 

* : C*IIC*JL06 HCm»Ttt. 6 1 ffi2©W^C«jg*<© 

in . y; v rft^asffi 



A. 

0 1-4 cffi««Dtyf7 u-lOtt, *£9iK ifttf. #rAF8 

fai zKH^H-yv fDNAB® : ffjR£«jfflr*a©y«/-fey*£ 

SKfx httt, ^ft©ifct2^S^* »J zf* 9 Kfi (7p-7 

2 2) *<&rX bffltt I 2 C$H*Tfcg-£Lttfc*lXaati**lS*<. -t 

©Blx h 7 y Ko-fcttffiiaa-oxttJa-taXfficttto Wit^n*, 

tf3E©eStaK:»^ «^T©«© 3 - KftS'-* ^ttfl9iLTi;^ £ 

t'-KjH'TttWTfcS. ^) DNAOfi^a^it 

iSftl 8 *<f- v7±Tfti»in«. SfllW'tClt. **I©DNAtt*a>ife 
K2/-^r yx©-atrW^s«**i#o{ia[c»^T. * 9 3* 

? ? Wtf KK (ol ifonocleotide jtraods ) 2 2 £gj < fe^fi^ 

tjjtt-r ^ yadctfitt*i#oa^«»«*ffl^T yyxr^ctc^o 

ft©EIffla. ^««C*©IS^Xtt^-f r V v K{fci*ft*:DNA*£*. 

ciaiii. ftic, *eeiic»t*Tiatt 1 6&tf2o«ffli»5cticj;9. 

C-^yx*U$cv«cW-c^*t*. ^^7*9 v Kft£n*:DNA£ft-7 
«{Jtt. KHl^as. W^-tf. "4 7')7 Kfl:*n/;DNAi|$fctoS 
ttti. i^JDN A£fto<>©£U:B*-»fc1lSlttttK£&-5. J4^T 
E0tt*natr». TKtt^iS^ODNA^^O^SraftftTtt. ?§«©» 
*itK«*tr -e* - j e" ©*ftS^c- tt. DN A*&fc*»;fctt 

«»tc«r^ffii:*) fcttiri o*^ i o ore* a ^«tti<t9»*. r 



Best Available Copy 

@B4 0C**tf*3 "¥ff&S ( overlapping " Xtt 

a-?*** r9~?" *»)©D N A©£3 — K(t*> 

B. S*«firX r 

07tttt*Lfc (A^'brftLfc) DNA (fitSB ) 
toDNA (&«A) C4A.fc|g»ftO«ftC«LT. n^Riro, 
rr*C*CA»K DNA#fc£t*3frgfrK,*,Tm*{*jat 

N A^^tC i^ii, M*{IRC»ttSC©2BfcU Bl -6C*H* 

0rtoLCR/-yo5D&^jsj©8fSK:«fc0«E$n5. 

c. £85.3 ^yxfxf- 
3 yac.« - « • A/d iiBEticicjt^iiiri w t*< 

{fi*i;3ZT. Att— 3©mffi<D*f$&ffifflTfc$. d li«ttra©Wx& 
EflT*i. #£© DN A#*©tttt|gfcfi (relaxation frequency) 

Ttt. ££3 y*"* * y * DNAomWay/^y^c 

tt. 4fMSIll 2 B©Hff 2 l B&Cf 2 0 B©rac^x^>n*. 7" 
0-7*2 2*<**«JtCiB«;**u ^-y, r£*©*iti8«a<x* r 
Stt I 2 B©EJSU 2 B©4>£j&J!&$Ji& # A^>j ? rftUDNA 

©#«&. ai o ti7K$*LfciD* d n A©ssjgifeftci§PT»aj$n 



?I?I¥7-508831 CO 

y±©fe^«*<>, x« " *rx r- 

0. DN A©*D&/W 7* 'J 7 KtoLfca^^attKfciBI-SCtti. 
rg&fifcl 2 ACi*l>T, I CttoXaSI" 4«iSift©R 

(strip! ine ) . T^oAh'Jyr (eicroxtrlp) . * 
3.-7*4 V (*ave t utde ) , nr^t-Ml-^-f K (coplaoar 
watrecoide) % X o y r 5 -( X (slotline) Xtt37*i'tA'5'f X 
(coaxial line) ©tf/h£© b ©£ SO Z . ^©*ttT©S 

«^fl»t:r*AK:. fXrfflttO0S4 2Att, 0 4 ©H8J; 9 1) <W 

&tf/xt*£c**ifc«flG** < in, a-3ia©rt©fca7-< y©s$«: 

E. K/ux&tff- + -7* (Chirp ) fctfcfc 

©v. ( frc*? a 1 2x«ai 3) 
~f i \ y KifcUfcDNA©*^^*»^n4. raaaj£«$*tfc 

i*g£fl!v*fc/W r»J v KftLfcDN A©ttttfl8tta©iH5£u:«fc>K '> 



ccjgjs*nfcr-x hfiittc. ^tk©««^sfi«iia^«*n*. 

LH±fl©3R£fi7 < a* j* 2 1 £#-3. S*aR*-f Xtt. 
it&Xtt«/:ft$c|H»Tfcl OOUoyTfti. 2«T*«;i*< 
tf * LuRUft** 7 7*6 0^ ±T©aH2 IC^20 Ci©HCJ5 

e©Xffic««$ni. 5-y v r dnasjsi sett, hw&* 

2 ClZ&HZtii. ±T©«ff 1 6 CfcJ:02 0 C ©felott^WSH 6 

(silicoa -indoN) y/Tflfi:,!:CJ:!)#«JfiTft5»ia 
»HftftlSS©«&CFJ:Je©ffl^©»ia©»Btt. Baser et 
• 1. " Silicon Pressure Sensor Based Oo a ResooatUf Eleaent * 
Sensors and Aclgalors. A. 25-27 (1991) 717-722 Rtf Preb et al. 

"O-Faclor and Frequency Shift of Sesoeatint Silicon Oiaphrafas 
in Air " Sensors and Actuators A. 25-27 (1991) 671-698 Y> til S 



B«©^7X©ftti7u~ttaiS«. «itf«ffl5ltt» (SAW) x 

*. s Awttm»©tfi^cuia2 3^*3n*sn<. ^151127 0 0 n 

*»it»57 0 2&tfSAWS«»7 0 4 *ffil»T**$*l*. *»7 

0 8 *>£>©£4$nfcra«tt©awtt. ««jtt»7 0 6 (as*n»*^* 

^^^XttB35ftft) «aLT5e«**i*. K«» 7 0 4 «!tA 

TrSff* ftfcUa£lt«r*C<!:CJ:*)ttajaftS. rX rffltt7 I 2 
ttx «fcJ:Cjg«<**i*. #flItttcttf>fB©^tta&r>Kitg^fl|^ 5 
C<»:4<ai3fc, aitt^n/f-yu^^ (ealtipiexer ) *<a»aif5©±cJB 
H5; tt:i:»)*tt«»8«aa©»ffiK:«ttri^i*<aj**. 

4 a. 7^^-^2.aiHi8^©»ia*it->cti<tfj*45. cnt.©mia 
4 ^©fc*fi©4>c0at$n^smea7'f ^cit«$n. a^te^ 

*c^*)4i;yi»igA<gK©fflttc«i^»^^Jb«A^flsriacfflv» 

A. t;U^ClMJfttCCDO-;/gt*S(») 



L^uctittT-x mhjs©#©/w 7>; v KftLfc^?©^* 

«tdJt«ac, 9 fv^Mft^hfcU^JR? (CCD) * 

2 -LO*8@Bi:LTjBlS$ft.5. CCD7t/-2 0 0tt, (ho 
) 7 'J ? FftU^«t»f^ 2 18 A±T*ftfcig*l*©tt 

msy- H5«2 2 o©Tcj&/ft£*L*:iafir£a*&s. 

ftOftg (ho) tt. A-fT-'i, KftLfcDNA©--?©B»©ft« 

ttc gtfn*. tffcottoSKtt. /wr g „ KftbfcD 

A-f/'l v FftLTt»ttt*B2 1 8 A ©TC?£* US 2 2 0 
©T©>*J 3yn7r-2 1 2 ©*^Hfif 2 2 3 frfr* 
Uffitt. *£&fc]©;£ft-CCCD7 u-*£fc*JK**u fl^&SSJt 
£e«fc*K a^'Jv K{fcLfc#?**C*f-* I- 8 ft* 

• 

0 I 5 ©C C D7 U— W * 2 0 0 tt. SlitHftA'U 
^/Stfi 2 I 2 _b©S i 02 ©7 <f KfiHtft (field oiide ) IB 2 
I 4 £JS£*UaSC£fC,i;OJ&f£;*nS. CCDy-HIS 2 2 0tt 
, &C«ft&2 l 4 _LT. ^y^X^y^^fvc^BJ^A'v^ 

'J v ft*. Sffc*<<#Xtt*'7 s i 02 X 
7«2 1 6*<. *cue©±»cm«$n4. ej®2 3 o*s y- 

h«lf 2 2 0 ©gJb©S 2 I 6C^$hS. DSePttv *tt8«*^& 

ur< tsc^CctaccD3sa©*ffc*w±T4&tr. sftwsxtt 



llfl¥7-508831 (8) 
A©5D§a^«ais (0**ft-n c<t*K ^stt(ts 

Tktt^x M8SE2 2 4 ^ttfflrSftC*** Fffltt2 1 8 * ffl 
M<tr**t:» 7'o-7' (0*$nr) G36J2 3 O© + tc0j££ft 
6. 

<47t*Xtt(k^5fe*©im&4i»©a»Wlt> *-Xi.©flft*£fflHT 

as£4*.6ft*. ccD7i/-«s ai5c*$nfcfiQ<. it^ 

>**Sigffi2 12.7.<-/P KKft&2 14. CCDY-F220 
> &3KB2 I 6RtfElS2 3 0 £J8V*T Jgfc * Hi, 

i^^-y? vtsvv-x hi^fft 2 2 4 v nu 

ft. fc2»*ttXtttttftt©«fle«fc 0*^*83*1*;: 

a-(7') v KftLTV*T*^*»x.fcDNA££t/-rX hStilttttlttS 
£I6U !3f3©CCDy- h 2 2 0 ©T©»«l*JK:iI(g© 

cii©ai*s7 ^^^25oxtt^^/^7-^^Ky- hx«:K«*a 

XW^&? < n<9±K D38 2 3 0&Cf&K««2 2 0 ©IS!© KU&H C 
JBJ&$ft*©*<a* L^. 7 4 fcf 2 5 0 «:afett«« (ho) Xtta 
s rl4^*i6»rL. fi^2*&aj 2 4 0 *afl-»f u a S fltfc* J$o 

. 2fctetfiii. afce*9*mi*ftfcil*©to#ia*Xtt*7a5s. it 
^5Ufc7 7-n-*-li. ft¥x***'-©««2fitt^©Eft£{*ffiT*. 
ffSl^ftSttSSftl**.*: 1. 2 -V* v 9 V (dioxetanes) 

T*>*. {A©{t^$£***5S£ 1*8*0. »**tta<t-r* 1 . 2 

* **x* vfcajfctt. «fS!att^^B»mtt©SBI31HtofcO«l< Zt 

(OkZltmt^ZSl+ZZk&hZ. tt*!$ft**©»gU:4 7 7 mra 



£ ft* 4 7 7 mm-CiifflV^nS^SCCD©*?^ 

i*«©2ri£*:tt. (0l*.tf*Aift7* 

7 5v) *AD*Tft^a**s#£»«rs*&*<£*ft*. 

I. 2-**v*xi*:'£^*c£cttr*fiJ*ttB'£^. ttH 
8*ttt£ £©*c. c©*fctt£tt*<lfct$ttH*T&S (K3I 

£«fccf«8*<»tt-ru:*n) . ft(*lCC©^tt©rfy^^7^y K> A 

7 01(3 7^-200' I*. WitflO $rt,©ff*©/>W Uv^7u- 
\ 2 7 0 0$nSX9ffl©aiv»ifi^$*5±lC0«$nT^5. C©X1ffl©7 
u-l-Ctt. Mffl©7D~77U-f^2lffl©CCD7U-260 JtC 

sftfcis* (fa**nxv^«irO ©5nftfli««f4a^b*«fig*^-* 

v/$*i*. 7a-77v- l-©*7 *H-ent:«£©7 
o-7CJ:0WSI^^*. CCD7U-tt,*cai5©7'D7*y/ 

7^; 2 5 0 4ffl^Xttfflt'5:t4<»fFSni. 

V*T£CCDJbu:7u-h ©a^^tftTSftOu vX*fflV»4C tttL 
CCD7i^-Ji©Ea^^** #tfcig»©{aK:7D-77^~ 

Marsjb£cm»T%fc*Hfc£ttw©ran©*4£fc <>^«5t«>4. 

8«©^S^«tt. J5*Jffl©7D--77u-l-200 
. CCD7U-2 6 0 ±trft€*«tf**6©T3&*. c ©;fc£K<fc nuf 
. 2*fi3 , 6*<ffl^ t>*l4Jfi-&fCWLT$i. 7u- h tC C 07 U-i© 
ia©«f)«L^^^ < jn4:tWT*9, X7n-77U~ t* $ 

^©tt^Xtt^'hi^fiSTftS^t:. ro-7*ru- h-tttiiC C D<k 



ti »] ffl c js a ft s ft 4 c it *< ai * <s . 
:n^ostt©finc«ut(,, 70-77 i/-©«-^-cffli^ 

ft* CCDSSttfi£*©^-f 7T. oT#x-«* h 7 AC 

«LT!sa:^56fi-rii>©T<)»}»«. iiac(t*?i77o-f-tt, ^ 

*^-?S»7 u-ttHJS*iffflt«:iTft5. Soffit:* n 

tf. aO'V v KftXttlAfcK£©to*£ft*£l5*©7o--77 

^^^^^♦litt^att^-^-r 5 ci*<^tST*i. dnaoa^ 

7'J v KftRtfto©£»5l5tt. Rf£*©«i^tttCJ:OB:«ttlUr*c: 
i^^Jfigf**. fe* (BUtf'W 7U 7 K{kU/:DN A) ©«*#£& 
fc^c;s«©11Stt. «J»©5J : F©*^«^fflC<fc4fi«iRCf@lct- 
KC*eGSr*«fc««Ctt* }*-P«ffLv»»?-©e^*©jgjS©6fc&f 

tt*©Bja&fix«*^t«ttaiHa7 u-©*©J*tcj:5«4-ra/ 
4Ufcttttm^mffi*©a*ai(Bj*ifffic«t oe^-^H. ao««2 

2 ©±©y -< X/<-^ h (noise borjt ) <tUTtgx.^ai. 7 U — ii 
X. 01 5©«jBci$^-Cj5iflHL pia*«X«:JS^«*7 7 v K)H« 
iHi (fiood-lrradiated) Ci<>tfj**. ^ ©J*&C. jttt. «J*© 

2ficjgifn«. i^RjottfiTtt. 77 v Kjgww:iaaj*aLTteit$ 

§-?7^^-2 5 0 1CJ;g5!t5*tS. dtBttRe©* UfcEieP 
fc^K:. ?7v KHflttSMttC&cfctftL. fioSJ5ElSSStt©r© 

v. ro-romfo 

A. -flS^'l 



— 8 — 



Best Available Copy 

71 — 10 * jB&ra— 7 v-©4»©r A hg&tt 1 2tC 

U«fclft3liic©#»©jBtt#icj;0&&ftT^Sf&©:rA r 7* 
f-y^tt^ti: r o-yit. fxKfflttu:. \b&4 2 

fe*t*fr. Xtt, 0 4 cfctfsjnM . 12811 6Xtt2 OcaKSOf*^ 
(covalent lisfcscei ) * * £ C £ ©&* £ &ffiffc5ittt££ ftO 

l^S Parka. Rr/Lo«don. BBBC 1 : 1 - 6 (1978) Cl2«3 ftfcjD* 2 

a 2 6tts&a©7u-©iio$ifaBc/f»ri* «£fc**tfc*7 

^f- I'^XfiBOWtCtt. Ire-sky. et .1. (1987) Hod. Acids Res. 15 
: 2891-2909 H&»$*lfc$03. t F 7 K C £ ») gttfc* ftfctftj A 

Laod, et el. (1988) Mud. Acids Res. 16 J 10861- 10880 C£« 
J: 9 C©*lK©-ffl£|JI£1-*<>©Tfc*. 



?3ft¥7-508831 ^9) 

iOlU*4ttfit:ti. BHt-*7\ ttflw V » a. r?ft, * 

£tft*. £ft6©3tl&Kii. Hbitetides et si. (1990) L»o|«lur 
6:87-96 *J:tf BUUao et el. (1991) J. As. Cbei. Soc. 113:1128- 
1 132C EC * nT V* & 3&<fiD § r n ~ 7" c ffl ^ ^ HT ^ 4 * - 

£©•; yfr-SJc**), ru- rffii:lcaK3c£Lfcfc6®£fc]&r* 

£3cfcLt:&G£&l&tZ Z iCJ;9, B»a$ ft It fcHfcr a -7© 

7u-*f**)&-r. 

(PiT*e) 



B. 7 1/- ©5£tt (sensi timtion ) 

»SttC^t«: tftt 7o-7lif v r^-cjgjflc 

(£fc) 2iU rfiStt^-f ^ot!K v h (sicropipettes 

) ©o* v USttictfllfATSC C©5gft«Ttt N 7o 

-7tt. fA l-®{4©&. S i O, Xttft©tf«C±i£©SD^ft^fty 
x^&EKj;*) 'J^ihi, cc^ffittfilffiatrD-r? u- (*y 
x3»)*«M 0 Ojfett) £tt *©Ctt*#T**. 
iec^«^4UT, 7a-7tt4f^ r BttCfc^T&fc* ft. 

4M$«fflt« <>©?**. Stt^SKt iJ&T*ffi©ffll*€Sa* 
C£«C«fc»K 7Q-7(imC7U-rtfl)^©fX r©fifcC*< Z 
:C77o-fli v 01 7 ©8#«»0K:;**ftTH*. 

. ro-ynfijfflL^a s i 0, xffijt-c£#*ft*. ro-r"©^* 

«»»«Ctt, l ) (linker) t<BLtRV:$tWlZllQ ft \f b tl& . 'J V 
*0«tOtftf Ctt, r* h$tfcfctX4** v'S'? V h (eposysilaot ) ( 

«a) tcaasns*. c©«tti**^**ffiKit^r^t: y*r* 

. x**>ti*cjni*^»$n, %izu<t r g f^7o 7 ^$ft« ( 

blocked ) ZtiZ*>). WfflBJfig«-**H» (hydroxy!) «fi3to 

a«i?^oo7-br - »• *7^3-^T?&5?LA:4,©©*K:aa[*H* 
. i^-1f4 1 6^t,««$nol/-f t'-A4 1 4A\ fcC. 71^-* 
«tDoBT^^</y-^i|$i/^fA4 1 8 K<fc$a«tt«c£2i*4x 

6. fc*-A©itffl«:. «mBIS£«»-f SCiaaB*:?-* ^©tt4 l 



2©*«gaitf4fci< 70/55 y /$*iT^iKai»*«fccf vff 
*. 

DNA7D-7^tt:(0l$7 U-±Xlf O C t^aj**, CO&tC 
tt7* -X?* — JU7 <tf 4 I (pbosphonildlte ) , 7#A7*r'Jl 
A-r/t' (pbospbotriester ) Xtt^4 rni?*/7r X7#*-h 
(bydroceo pbospbooste) S © JBJ * K&^fll^ffi^H tl fcMJ8 eJltX 

(A) £*t;i8«ciftia$*u fl.-pcntcj:»). JtjTOxfvrT 

*. {HAtf/7; >y (C) • t*" 4 ft r ^. rffitt#JHtt**xa £& 
St^. H»ac?StiftUfcG*<llab»)a2 7*A7ti/*IAf^ 

-7"7U-« l»Bif7aiv r^ttJUfi-rSCtt. 4^^^/I^Oigt* 
*^5Bi««. 1 0 ■<-A0£;*©7*a-7'©7 4 1: 11 4 

to. ^«5lSttafiCt:«LT*U< ttiST^o: i^t>liTl'o^ 
C«ttC<fc0. 7 ^-©14©Sr?iflDftttK:j;4^«^Wttr*C:iA<lrJ* 



flfcSHaT©*^*- K£&tti8£S&«3 *tfc-<-:* (base) T0f-ioc 

K£ja©a*©te©i8*fflnT£ft3n*. 

tftcJ^EmttlcEltftSn (0 2 6 A - D) (Xtt«tt£#it<**i) 
x yLttmfiK&ZtlS (0 2 5 A-D) . C©$£0|{:*n*T6t. S& 

7i3«ii. 7i/-Jbtfti8in«;i{:J;^ *&2©gHft-e©* -f r A 

©«*©Emwjitt**<&9i$*i*. MrArn-rs»tt, 

■s£iicifcnifi£*u miz%7 ^-StocSl 2 ©u--lf Hit 

-*if\\mts ztiz**)%&* ftsc£#aj**. i?o 
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Sttftr*©c2 o©»!Rpi£tt#ife£;rc-f. -oo^tt, f^FS 
ft©FClfi!>&*ilfct-*-xi,,r V M 0 6 tD$D§rn^7A»Itg 

CJ:0 7D-r#K*r-c ££5*118 9 2 0 ^OXttf*^ rf* 
. ^K^«?^ro-r9 l 2 «:8fc©±Tifc»$*u fioRfljL 
fc»*«lffltt9 2 0 C»tt5. 02 5 D. 65t£*<0/£ $ ft 

s 0 2 5 BC»tf **«taS^ttH«^tt«JWH«JB«t*<OK:ffl^^n 
; «tt02 6 BRtf Ccfttt«A<$n<^®ttfl:«9 0 4£»«U to 

(reconfi arable) *4 1 5 (0 1 7 ©£tKC£9^£Jl£:) £ 
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(Prot. of the IEEE, Vol. 78. No. 5, Hay 1990) . 

7*o -7*©*- v rjtT ©££©&©&!© 7 rn-^tX. £H£ft* C 
£C«fc $ C ©E» S ©-££«£-*- 4 1990^12;! 13H© International 
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KISSftTt**. C©77"o-ftt, &ft**®-C©£ffc¥££<fc*> 4> 
. u-*e«fc*«ft£©*(t?EiSic«-7< *>©t&*. 

< f *5>S»^*l^7 k-n hS5(4*«0rWt:ftll*r« ^C, 0 I & 

J:iitf. atfn/ifim©f3I©«E©BJj!jDK:iSUT. fin* 9 

^ Ktt©5D*7*o-7©^K:<k^m»$n*^tfc*<-t©*Bi-C?f*?^* 

^*fltt«Jb©a«t:«fcn. cftc«t») c*i^»©Ei^T^aRj&©|2 

5fe^©«»^C7 Ki^xt«: t©»ISS«x^ h»tt7 u-tt\ 1f£ 
©t3SXtt-5x/u©ftXtt^©iaaiC'aE*Epaa1-« C tCi*| . Z0 
D3SB©*T^«Rio*1I^WcK5feLXttttaftffl^©^-«'SC t^»T 

HE II. EJg9©iS«C?3E*m«[<n^/t:^Rl5S5*5l*lHUR^/Xli 
03S©*©»S©ffc^Sj£Kj4LTttttftffl^ltt^*SftCttffl$ns 

EC 9-¥? f3r^«iS^%«Lfc7n-7*c:©|3|©/>-f 7 'J v h 

{ttt. 9-Yy f*$«*<rx ^^{^t:ife^Kfcaak©1Iffi^©^E©B) 

D*x©?^$*i©ttC« 7 'J v Kft^gCtCttl . 5 * 

h 2 f*IS!€&S£T4*<* C©I#T b'M7*'J v K to 7 o - 7 »I 

fto©©K©irs. UEtts ttBttto^-y? rflii&fcn&©t*©x 



/W7»j v Kib©*. &^tis©3i»ic»v^T«i^<fc<t>»)ajrat© 

*fv 1-^iF©*® (»i) tctt. 7Xi 3tr.tt%»*tfcHE* EPfior 

*ct*<as**» c©t$&tt. re&ffieiassfliiTnsB i 
^9©n^y/-by^K:«fflL»s©^«^r. ^68^st©4 , ^^ 

< liTC£*Hfi*ffin**XttC©Btt-C£:rX ^»fi^tt--7SU< 

C C D * -< - ^ 1 1 4 7 7 p - *- © PI # ffl n S C 1 1< ?I at T * 6 . 
±82©(tb»)lC, {BX9©EIfi5CEaj&n;*n*«EC<*:»K »tt^K0© 

-©Kflftt. H5Sk A -X07l/-0l 2 ro^7 5 y/CiHTnS. 

01 8S.Cfl 9CUE^T, ^ffi{l^C»nT, Jt^OVVt 

. C©£«9lKm>Ttt. K*ISai3 5 2ttf--r*^L 1. L2 ---- 
LN^^UT, aW*£ffi34 1 C^ric3iifc»S©^-f ^ Df + *fl, 
WVI, V2 V NCffiX«|C%*WK:}g^* Hi. A^Vl 

-VNtt. ig«*<v^*-A/K7-f yL4Ci3tH4Ci*pIatC:r«. 

^»'^^i£fr■tf^w*yrp 1 at. ««^a<fc>r-( *x«-Kit^-f *©jn 

* ^--tfttitiSi8 7 ^ /Ui. 34 4&Cf3 4 3JC©*ftTnS7U-l 0 

4 1 6' fr*©tt«tt. ±aj©^$xit©fti*K:ctoT, 
3 4 1 ©«KJB*$n*flBX«©r^ r ffltt 1 2' ^aK^C*4i-fr L » 

4. 
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(co.pJex aalti-cene disease conditions ) &tfffo©atef« 

£7 Krftbfi < 74 *tuy-4 a y xcaS£ftj&&££ 
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^-y* v h t LTiiffl$nsf6©^^f«iaK:«r*ttMHisittr o-y 
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f^-f- y 



?y*. x. ^Xttrti©^^^ Kftfr©££fto6©©in 

$»fflat^OX';y* (birnnctioaal cross I inker ) Jffl^t, 
KSII 2 A (06HC^**tfcftDS fc©C«(B©) ©StClt^T 
S i 0, 5 0Cff**Ll»**lS. 

~~¥ 7 H] . K*ttEA^^ 7^CJ;0 150.000 3^^ 950.000^ 
rEiail 2 A©KHJpC**j*£ft£<>*:*r. 56«©*^*tt. ^~ 

SA#«ffc. ftffita«ft^&r/-t©ffj) . c ©^»ff kikcj nfc^i7 
wefl^ ©»<c^^K*xtt«!©ffe©#a*^^icttdjr* <>©Tfc 

:fttt, Jtif5S©«iS % x -< x©6jj* 0 -r ^xssi©ttiij, Xttjs 
©^BiC^tlWfflTJbi. ZtlttX. iaffl©?aiU«»TfffiT 
diitt. EL I S A#8r£&tf jft#/foig©fS£ftffi £tttfct* $ 
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(HT*&) 
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